Decreased levels of steroid 21-hydroxylase [P450(c21)] and its mRNA in an adrenocortical adenoma associated with 21-hydroxylase deficiency.
Adrenocortical adenoma incidentally found in a 37-yr-old female patient, with simple virilizing form of 21-hydroxylase deficiency, was studied. Cultured adenoma cells revealed excessive secretion of 17 alpha-hydroxyprogesterone in response to 10(-8) M ACTH, compared with those of 11-deoxycortisol and cortisol, which indicated impaired activity of the 21-hydroxylase. To elucidate the molecular mechanisms of this defective 21-hydroxylase in the adenoma, we analyzed the gene encoding specific cytochrome P450 (P450c21) for steroid 21-hydroxylation and its expression. DNA and RNA were extracted from the adrenal adenoma and were hybridized with a probe of human P450c21 gene, by Southern and Northern blot analysis. In Southern blot analysis with Taq I, Bgl II or Bam HI, there was no difference between the pattern of restriction fragments in DNA from the adenoma and normal peripheral leucocytes. Northern blot analysis of the adenoma showed the same size of P450c21 mRNA as in the normal adrenal gland, but the amount was low--about a half that of the normal adrenal. In Western blot analysis with polyclonal antibody to P450c21, only a small amount of P450c21 protein was detected in the adenoma, although it was found to be of the same molecular weight as that in the normal adrenal gland. In view of these findings it is conceivable as one of possibilities that a mild and small mutation in the structural or promotor region of the P450c21 gene may cause the decreased 21-hydroxylase activity in this adenoma.